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NYDROLOGIC MONITORING OF A WASTE-INJECTION WELL

NEAR MILTON, FLORIDA, JUNE 1975 - JUNE 1977

By
C. A. Pascale and J. B. Martin

ABSTRACT

This report presents the hydraulic and chemical data collected from
June 1, 1975, wvhen injection began, to June 30, 1977 through a monitoring
program at a deep-well waste-injection system at the American Cyanamid
Company's plant near Milton, about 12 miles northwest of Pensacola. The
injection system consists of a primary injection well, a standby injection
well, and two deep monitor wells all completed open hole in the lower
limestone of the Floridan aquifer and one shallow-monitor well completed
in the upper limestone of the Floridan aquifer. Two of the monitor
wells and the standby injection well are used to observe hydraulic and
geochemical effects of waste injection in the injection sone at locations
8,180 feet northeast, 1,56C feet south, and 1,025 feet southwest of the
primary injection well. The shallow-monitor well, used to observe any |
effects in the first permeable zone above the 2004foot-thick confining
bed, is 28 feet north of the primary injection well.



Since injection began in June 1975, 607 million gallons of treated
industrial 1iquid waste with a pH of 4.6 to 6.3 and containing high
concentrations of nitrate, organic nitrogen and carbon have been injected
into a saline-water-filled limestone aquifer. Wellhead pressure at the
irjection well in June 1977 averaged 137 pounds per square inch and the
hydraulic pressure gradient was 0.53 pound per square inch per foot of
depth to the top of the injection sone. Water levels rose from 36 to 74
feet at the three wells used to monitor the imjection some during the
25-.onth period. The water level in the shallow-monitor well declined
about 8 feet. No changes were detected in the chemical character of
vater from the shallow-monitor well and deep-monitor well-morth.
Increases in concentration of bicarbonate and dissolved organic carbon
wvere detected in water from the deep-test momitor well in Pebruary 1976
and at the standby injection well in August 1976. In addition to increases
in bicarbonate and dissolved organic carbon, sulfate, total organic
nitrogen, and toui nitrogen concentrations have also increased substan-
tially in samples from these wells. Nitrogen gas concentrations in
vater samples collected at the three deep-monitor wells ranged from 19
to 176 milligrams per liter, methane from 4.5 to 11.4 milligrams per
1liter, and carbon dioxide from 7.7 to 44 milligrams per liter. The mt
probable number of denitrifying bacteria in water samples collected at
the three deep-monitor wells ranged from less thad 2 colonies .to
17 colonies per 100 milliliters.

None of the water samples collected in April 1977 at the three
deep-monitor wells showed positive concentrations of acetome, ethanol,

sethanol, or acrylonitrile.



INTRODUCTION
Purpose and Scope

The purpose of this report is to present the hydraulic and chemical
data collected through a monitoring progras conducted by the U.S. Geolog-
ical Survey at a industrial liquid-waste injection site 6 mi southwest
of Milton in Santa Rosa County. The injection system is also briefly
described. The monitoring program began June 1, 1975, is {n cooperation
wvithh the Bureau of Water Resources Management of the Florida Department
of Environmental Regulation, and is supported by the American Cyanamid
Co., owmer of the injection systea.

The data are presented in graphs and tables. These data include
injection rates, volumes, and pressures; water-level data at three
monitor wells and » standby injection well, and field and laboratory
analyses of wvater samples from the four wells.

Acknovledgments

The generous cooperation of American Cyansmid Co. in permitting
access to the injection site and furnishing technical data about their
injection facility is acknowledged.
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Injection
At the American Cyanamid Co.'s plaant site, the liquid waste 1is

injected into the saline-water-filled lower limestome of the Floridan
Qquifer, which is overlain by the widespread Bucatumna Clay Member of
the Byrem Pormation, a clay confining bed. Overlying this 200-ft-thick
tonfining bed is the upper limestone of the Floridan aquifer (Musgrove,
Barraclough, and Marsh, 1961, p. 17). The upper limestone contains
‘“'.\mator at the injection site.

Underground injection of waste at American Cyanamid Co. began
June 1, 1975. The waste is injected through the primary injection well
&t a depth between about 1,340 and 1,530 ft below land surface. The
treated waste, with a pH of 4.6 to 6.3, contains high concentrations of
nitrate, organic nitrogen, and carbon.

For use of those readers who may prefer to use metric units rather
than English units, the conversion factors for the terms used in this

Tepore are listed below:

Multiply English units By To obtain mecric units
inches (in) 25.4 millineters (mm)
feet (ft) <3048 meters (m)
Biles (mi) 1.609 kilometers (km)
Sallons (gal) 3.785 liters (L)
3.785x10"3  cubid meters (w’)
Sallons per minute +6309 1iters per second (L/s)
(gal/min)
Pounds per square inch .07031 kilograms per square
(1b/1n?) ' centimeter (k;laz)



THE MONITORING PROGRAM
Objectives

The purpose of the monitoring program is to cbserve the effects of
wvaste injection on the injection some and to determine whether the
injecied waste moves within the injection sone and does not leak upward
through the confining bed to contaminate shallower brackish agd fresh
ground water. Further, the monitoring program is a source of hydrologic
and geochemical data for research investigations to prodtct.thc ultimate
regional effects of the waste injection.

Description of the Injection System

The American Cyanamid Co.'s wvaste-injection system consists of a
primary and a standby injection well, two deep-monitor wells referred to
as the deep-monitor well-north and the deep-test monitor well, and one
shallow-monitor well. Location of the wells is shown on figure 1. A
brief summary of the physical characteristics of the wells comprising
the injection system are listed on the next page. The comstruction and

testing details of the well system are described by Pascale (1975).
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Figure 1.--Location of the injection sitc and moniter wells.
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Depth of

Latitude Altitude of Well well below "
VWell and land surface completion 1land surface Casing neor‘y
name longitude (f¢) date (£¢) (£e)
Primary 30°34'13"N 108 Nov. 1974 1,526 24-41n steel, 0-100
injection 87°06'38"W 16~-in steel, 0-870
12-in stainless steel, 1,318-1,338
8-in stainless steel liner, 0-1,338
Standby 30°33'S7"N 68 Dec. 1974 1,508 24~-in steel, 0-100
injection 87°06'38"W 16-in steel, 0-863
wvell 12-in steel, 0-' 300
12-in stainless .eel, 1,300-1,320
8-1in stainless steel liner, 0-1,320
Deep-test 30°34'05"N 102 Dec. 1971 1,546 18-1in steel, 0-10)
monitor well 87°06°'46"W 12-1in steel, 0-881
6-1in steel, 0-1.“6.2./
6=in stainless steel, 1,444-1,4064
”
Deep-monitor 30°35'14"N 122 Dec. 1974 1,492 6~-in steel, 0-1,276

well-north 87°05'48"W

Shallow- 30°34°13"N 109 Nov. 1974 1,108 6-1n steel, .0-1,096
monitor well 87°06°'38"W

1/A11 but one well cased into top of lower limestone of Floridan aquifer; shallow monitor cased to near
bottom of upper limestone of the Flovidan aquifer.

2/perforated 1,340 to 1,440 ft.



The two injection wells and two deep-monitor wells are completed
open hole in the lower limestome of the Floridan aquifer, the injection
sone. At this time (1977), only the primary injectiom well is used for
waste injection; the standby injection well is used as an additiomal
deep-monitor well. The standby injection ﬂ1. deep-monitor ycll-urth.
and the deep-test monitor well provide a means to observe hydraulic and
geochemical effects of waste injection in the injection m at locations
1,560 £t south, 8,180 ft northeast, aﬁ 1,025 ft southwest of the primary
injection well, respectively.

The deep-test monitor well was drilled and tested im 1971 to
determine if hydrogeologic conditions were favorable for deep-well waste
disposal of liquid waste. After completing the tests, the well wvas
converted to a monisor well by perforating the casing within the interval
1,340-1,440 ft, to open the well to the full thickness of the injection
zone. The deep-monitor well-north was drilled to monitor the regional
pressure effects of the injection system and to serve in early surveillance
of waste movement northward.

The shallow-monitor well, 28 ft north of the primary injection
well, wvas drilled into the upper limestone of the Floridan aquifer
specifically to monitor the integrity of the 200-ft-thick confining bed
directly overlying the injection zonme. It was dr{lled to the top of the
confining bed and cased with 6-in casing to within 12 ft of the top of
the confining bed. The shallow-monitor well provides a means to observe
hydraulic and geochemical changes in the first permeable zone above the
confining bed.



Data Collection

Injection rates, wellhead injection pressures, and wellhead pressures
in the monitor wells are measured contimucusly by means of recorders.
Water samples collected monthly from the monitor wells are analysed for
pll, bLicarbonate, temperature, conductance, nitrogen, phosphorus, calcium,
chloride, fluoride, magnesium, sulfate, and dissolved organic carbom.
Samples collected semiannually are analyzed for boron, copper, cyanide,
iron, zinc, and all major cations and anions. Samples lu.eouoctod
intermittently for the determination of gases and bacteria.



NYDRAULIC AND CHEMICAL DATA
Injection Pressures and Rates

During the 25-month period, Jume 1, 1975 through June 30, 1977, the
monthly average wellhead pressure at the primary injection well ranged
from 72 1b/1n? at an injection rate of 513 gal/min in Jume 1975 to
137 1b/102 at 633 gal/min in June 1977 as shown in figure 2. The maximum
wvellhead injection pressure and corresponding injection rate for any ome
day was 172 16/1n” and 842 gal/min. Wo waste was injected on 35 days
s~attered throughout the period.

The injection rate during June 1977 averaged 633 gal/min and the
wellhead pressure at the primary injection well averaged 137 1b/1n2.
After correcting for head loss due to friction, the hydraulic pressure
gradient vas calculated at 0.53 1b/inZ per foot of depth to the top of
the injection zone. The aggregate volume of wast2 injected through
Junc 1977, shown in figure 3, is 607 million gallons.

Injection Index

The injection index is a measure of the ability of the well to
accept waste: the higher the injection index, the lower the pressure
required to inject waste at a given rate. It is Jdefined as the injection
rate per change in bottom-hole nressure, or:

Injection Rate 1/uin
1= AP (1b/ind)

[ ]
vhere 4P is the bottom-hole pressure increase. The monthly average
injection index (I) through June 1977 ranged from 5.3 to

8.7 [(gal/min)/1b/in2) as shown in figure &.

10
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Nater-Level Changes at the Monitor Wells

Water-1evel data for the three monitor wells and the standdby
iajection well are shown on the hydrograph in figure 5, in terms of feet
abcve or below land surface and wellhead pressure, and in greater detail
in figures 6-9. The water level in the shallow-monitor well declined
from sbout 62 ft below land surface in June 1975 to about 70 ft below ia
June 1977.

* Water-level changes beginning in June 1975 are showm in figures S
and 7-9 for the three wells used to monitor the injection sone. Since
June 1975, the water level has increased by about 74, 65, and 36 ft at
the standby injection, deep-test monitor, and deep-monitor well-north
wells. The fluctuations in water levels at the standby imjection and
deep-test monitor wells (fig. 7-8) parallel the fluctuations in the
daily average injection rate, which can range from zero on several

consecutive days to more than 870 gal/min.
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Chemical Analyses of Water Samples

No significant changes were detected in the chemical character of
water from the deep-monitor well-north and shallow-monitor well in
samples collected through June 14, 1977 (tables 1-4). In water from the
deep-test monitor well, however, bicarbonate concentration increased :o
1,500 mg/L in June 1977 (table 3), about 1,100 mg/L over background (the
approximate composition of the native ground water before injection
began). Since February 1976, bicarbonate has ranged from 572 mg/L in
March 1976 to 1,580 mg/L in May 1977. Dissolved organic carbon also
increased over background to 5.0 mg/L in February 1976 and since has
increased to as high as 68 mg/L in January and May 1977 and to 44 mg/L
in June 1977. Total organic nitrogen and total nitrogen also increased
over background at the deep-test monitor well; total organic nitrogen
from 1.8 mg/L in February 1976 to 27 mg/L in May 1977 and total nitrogen
from 6.2 mg/L to 49 mg/L. Sulfate concentration also increased, ranging
from 4.0 mg/L in January 1976 to 750 mg/L in February 1977. In contrast
to the increased concentrations of bicarbonate, dissolved organic carbon,
nitrogen, and sulfate, there have been marked decreases in concentrations

of calcium, chloride, magnesium. and sodium from August 1975 to June 1977.

28



Chemical Analyses of Water Samples

No significant changes were detected in the chemical character of
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Table 1.--Chemical analyses ot water from the nhallow-.onitor well, Decembar 1974 - June 1977.

SPE- . 01S-
CIFTC OIS~ SOL=-
CON=- TOTAL ALKA= SOLVED VED
0UTe BICAR~- CAR=  ACIDITY  LINITY CAL= ORGANIC
ANCE PH TEMOER= BONATE BONATE AS AS ClumM CARBON
(IME (M) CRO- ATURE (HCOJ) (C03) He CACO3 (CA) {C)
DATE MHOS) (UNITS) (DEG C) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00095) (00400) (00010) (00440) (00445) (71825) (00410) (0091S) (00681)
DEC « 1974
20400 1300 1036 8.7 31.0 560 8 ~- 473 4.5 -
20cee 1330 Q50 8.8 31.0 668 3 o= -1 7.3 s
JUL « 1975
16e0e 0850 2400 8.8 24.0 613 L) 0 S76 2.2 3.0
AUG
Clece 100S 1340 8.9 24,0 618 41 - S75 1.5 3.0
SFP
iTese 1120 1290 8.9 24.0 620 41 L S77 l.6 S.0
ocT
15¢ee 154S 1340 8.9 24,0 618 40 - 573 1.6 3.0
NOV
18ees 1610 1339 8.9 26,0 611 “7 L S79 1.7 1
DcC
15¢ee 1335 1400 8.8 24,0 619 30 .- 558 1.9 S.0
JAN o 1976 ;
2040 2115 1190 8.7 24.0 638 36 0 540 1.6 4ol
FZ6
26e00 10390 1250 8.8 23,5 61S 48 - S84 1.6 6.0
MaR
2000 1410 1300 8.9 24,0 632 el .- 587 1.7 6.0
AFP -
2Teee 1518 1320 9.0 24.0 S76 47 - SSi1 1.6 4,0
MAY
18000 1605 1280 9.0 2400 630 bé4 - 590 Z.I 7.0
JUN
28000 0900 1330 8.9 24.0 632 %4 - S88 2.0 6.0
JUL
2leee 0920 1360 8.9 24,0 633 4“2 .0 589 1.6 3.0
A'G
1Pees 14625 1320 8.9 24.0 635 42 Ll 591 1.9 4.0
SEP
15eee 1425 1320 8.8 24,0 641 38 - 589 1.5 $.0
ocT
13 e 1510 1320 8.8 2440 637 38 o= S86 let 40
NOV
1%eae 1510 1300 8.8 L% 639 38 - 587 243 Ll
LEC
1Sees 1245 1300 8.8 24.5 632 39 - 583 le ce0
JEN o 1977
19,40 1400 1320 8.7 24,45 647 29 0 579 1.6 6.0

e - —e—— e ——— . a—~— ., T T
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Table l.--C.emical analyses of water from the shallow-monitor well, December 1974 - June 1977-Continued

DATE

CHEM=-
1CAL
OXYGEN
DIr'anD
(H1GA
LEVEL)
(M5/L)

(00340)

DEC « 1974

20.e0
2040
JUL
16e0ee
AUG
2lece
ScP
17¢00
ocT
150..
NOV
lione
DEC
1Seee

1975

JAN o+ 1976

SFP
lS‘..
o-.T
18ees
NOV
13...
DEC

19,00

110

22
29
3

JAN o 1977

190..

32

DIS=-
SOl VED
CHLO=
RICE
(CL)
(MG/L)

(00940)

80
87
86
84
85
85
84
8s
88
90
~ 85
90
86
95
90
90
90
85
85
8S
8s

COLOR
(PLAT-
INUM-
COBALT
UNITS)
(00080)

90
90

100

110

80

120

CYaNIOE
(CN)

(MG/L)

(00720}

«00

«00

«00

«00

B i R R P

DIS~-
SOLVED
SOLIDS
(RESI~-
DUE AT
180 C)
(MG/L)

(70300)

6la
509

840

803

817

803

——

DIS~-
SOLVED
FLUO-

RICE

(F)
(MG/L)

(00950)

.7
‘..8

S.1

4.5
4.7
4.8
.7
4.8
4.9
4.6
4o
4.5

47

NON=-
CAR=
HARD= BONATE
NESS HARD=-

(CAMG) NESS
(MG/L) (MG/L)
(0C900) (00902)

1S 0
22 0
8 0
7 0
7 0
6 0
7 0
8 0
6 0
7 0
? 0
7 ]
9 0
8 0
7 0
8 0
7 0
6 0
9 0
6 0
8 0

ot aint n@eim, a2 | g eGP @M IPETR |

DIS-
SOLVED

MAG~ DIS~-
NE= SOLVED
SIUM  SULFATE
(MG) (S04)

(MG/L) (MG/L)
(00925) (00945)

9
.8

o7
o7
o7
6
o7
o7
S
o7
b
o7
.8
o7
6
o7
o7
o7
-8
o7
9

A SEa—— Y "

4.2
LTS

o2

ol

4.0
3.0
w2

.8
1.0

o7
.2

roY

P T s
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Table 1.—Chemical analyses of water from the shallow-monitor well, December 1974 - June 1977-Continued

107AL TCOTAL
NITRATE NITRITE

\N) (N)
DATE (MG/L) (MG/L)
(00€20) (00615}

DEC » 1974

20eee —— piicd

20e0e oo .02
JUL ¢ 1975

16000 «00 «00
AUG

2leee «02 .01
SEP

17600 «v0 «01
orY

15000 «00 «01
NOV

1Uess «01 .02
DEC

15,40 <02 «03
JuN » 1976

20s00 «03 .03
FFR

?6... 0)0 ool
MAR

2laece «00 «01
APR -

27.'. .oo .ol
Ma*r

1Bees «00 «00
JUN

2%eee «J0 01
JuL

2lese «00 o0l
AUG

18eee «09 01
SEP

15eens «00 o0l
Nleh1

1Bece .00 «01
NOV

1Seee «01 «00
DEC

15¢es «00 «01
JAN o+ 1977

1900 «00 Ul

TOTAL
“WMMONIA
NITKO=
GEN
(N)
(MG/L)
(00610)

«90
1.0
1.2

96

1.0
V4

1.0
«99

1.0
«98
.98

94

TOTAL
ORGaNIC
NITR =
GEN
(N)
(MG/L)
(00605}

.3
«60
«60
24
.28
37
32
b2
«23
«33
26
.18
17
27
17
.08
17
.19
o12
23

TOTAL
N1TRO=-
GEN
(N)
(MG/L)
(00600)

1.3
1.6
1.2
1.6
1.3
1.2
1.1

1.2
1.0
1.1
1.1

lel

TOTAL
ORTHO
PHOS~
PHORUS
P
(MG/L)
(70507

.08
«00
«07
«03
«08
.08
«09
-08
«08
«09
.08
«08
«09
.09
«08
«09
.08
.08
«08
«09

TOTAL
PrCS~-
PHORUS
(P)
{MG/L)
(00665)

.08
<08
07
«03
«08
«08
o1l
.08
«08
«09
«08
«08
«09
«09
«09
«09
«08
«03
.08
.09

DIS-
SOLVED
PO~
TAS~
SIuM
x'
(MG/L)
(00935)

S.2
S.3

DIS~
SOLVED
SILICA
(S102)
(MG/L)
100955S)

19
19
16
12
14

15

01S-
SOLVFD
SODIUM

(NA)
(MG/L)
(00930)

320
320
330

330
320
i =
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Table 1.—Chemical analyscs of water from the shallow-monitor well, Decerber 1974 - June 1977-Continued

D.S-
SOLVED
STRON=
TIuM
{sS?)
DATL (UG/L)
(01080)
DEC o+ 1574
20eee 130
20cee 100
JuL ¢ 1975
15.00 6V
AUG
2leee il
SEP
17600 -~
ocY
ls... =e
NOV
18¢0ee -
NEC
lsoo. e
JAN ¢ 1976
20e0e 180
FER
26ee. -
MAR
2000. -
APR
PTlene -
MAY
1Beee -
JUN
24400 -
AL
. - 160
AllG
18esse el
SEP
‘Sooo -
ocry
1Rsne bt
NOV
1Se0e L
oeEC
‘.5.-. -
JAN » 1977
1900 200

TUR=-
810~
1Ty
(JTV)
(00070)

by

w N NS W W ~ o o <

W

N NN NVON

DIS~
SOLVED
ALUM=-
INUM

(aL)
(UG7L)

(01106)

20

10

-

DIS-
SOLVED
ARSENIC

(AS)
(UG/L:
(01000)

OIS~
SOLVED
BORON

(8)
(UG/L)
(01020)

740
2600

1900

3lo00

0IS-
SOLVED
CAD~-
MIUM
(CD)
(UG/L)
(01025}

DIS=-
SOLVED
CHRO=-

MIUM

(CR)
(UG/L)

(01030

HEXA=
VALENT
CHRO~-
MIUM
(CR6)
(UG/L)
(01032)

01S~-
SCL'/ED
COBALT

(Co»
(uG/L)
(01035)

01S~
SOLVED
COPPER

(cu)
(UG/L)
(01040)
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Table 1.——Chemicsl analyses of water from the shallow-monitor well, Jecembe:r 2974 - June 1977-Continued

DIS~-
SOLLVED
IROUN
(FE)
DATE (UG/L)
:01046)
DEC + 1974
20... 160
C0eee 160
JUL » 1975
lb... 170
AUG
2lece -
SFP
Teee m-
ocTY
15e0e "
NOV
1Rs00 -
DEC
lS... -
JAN + 1976
20... l6°
FENR
Chese -
MAR
20eae -
APR L
2Teee -
MaY
18400 -
JUN
Chene =
JuL
2lece 130
AUG
1Bq0e =N
SEP
15600 -
ocT
lHeeo bt
NOV
499000 e
DEC
19¢ee e
JAN + 1977
1900 110

OIS~
SOLVED
LEAD
(P3)
(UG/L)
(01049)

DIS~-
SOLVED
LITHIUM

(n
(UG/L)
(01130)

0IS-
SOLVED

MAN=
GANESE

(MN)
(UG/L)
(01056)

D1S~
SOLVED
MERCURY
(HG)
(UG/L)
(71890)

ol
o0

OIS~
SOLVED
MOLYB~-

DENUM

(MO)
(uG/L)

(01060)

DIS~
SOLVED
NICKEL

(NI)
(UGrL)

(01065}

DIS~
SOLVED
ViNA=-

DIumM

(V)
(UG/L)

(01085)

OIS~
SOLVED

2INC

(ZN)
(UG/7L)
(01090)

10
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Table l.--Chemical analyses of water froa the shallow-monitor well, December 1974 - June 1977-Continued

TIME
DATE

FEB » 1977

22eee 101S
MAR

23eee 150
APR

2lece 1025
Hay

19ee 1025
JUN

14ee0 ° 1435

SPE=-
CIFIC
CON-
DUCTY-
ANCL
(MICRO-
MHOS)
(00095)

1300
1310
1360

1360
1360

PH

(UNITS)
(00400)

TEMPER-
ATURE
(DEG C)
(00010}

24,5

26.5

24,5
24.5
24,0

BICAR-
BONATE
(HCO3)
(MG/L)
(00440)
629
626
618
636

657

CAR=-
BONATE
(C03)
(MG/L)
€00445S)
%3
45
%4
35

18

TOTAL
ACIDITY
AS
He

(MG/L)
(7182S)

ALKA=

LINITY
AS

CACO3
(MG/L)
(00410)
588
sas
58S
580

S69

OIS~
SOLVED
CAL~-
CIuM
(Ca)
(MG/L)
(00915)

1.7
1.7
1.5

1.5
2.3

Dis-
SOL~-
VED
ORGAN1C
CARBON
(C)
(MG/L)
(00681)

11
4.0
4.0
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Table 1.--Chemical analyses of water from the shallow-monitor well, December 1974 - June 1977-Continued

CHEM -
ICAL
CX'.GEN
DEMAND
(HICH
LEVEL)
DAYE (M5/7L)
100340)
FEB + 1977
22-.. -
4AR
E'J... -
APF
2lese 33
MAY
190 1A
JUN
14000 16

DIS~
SOLVED
CHLO=-
RIDE
(CL)
(MG/L)
(00540)

88

92
92
90

COLOR
(PLAT=-
INUM=
consaLy
UNITS)
(00080)

CYANIDE
(CN)

(MG/L)

(00720)

Nis=-
SOLVED
SOLIDS
(RESI=-
DUE AT
180 C)
(MG/L)

(70300}

DIS~-
SOLVED
FLUO-

R1DE

(F)
(MG/L)

(00950)

4.8
4.8
4.5

S.2
S.0

HARD=

NESS
(CAWMG)

(MG/L)
(00900

O ~N ~ ~w @&

NON=
CAR=-
BONATE
HARD=
NESS
{MG/L)
(00902)

® o0 © © o

DIS~-
SOLVED
MAG=
NF. =
SI1UM
(MG)
(MG/L)
100925)

o8
o7
9
o7
o8

o1S-
SOLVED
SULFATE
(S04)
(MG/L)
(00945)

3.2
6
T.0
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Table 1.--Chemnical analyses of water from t.c sha’low-nsaitor well, December 1974 - June 1977-Continued

TOTAL TOTAY,
MITRATE NITRITE
(N) (N)
(ATE (MG/L) {MG/L)
(00¢€2)) (00615)
FEB o 1977
22400 00 .01
MAR
FE P «00 0l
APR
2leee «00 .00
MAY
1900 .01 «00
JuN
;l'..’ .oo .01

TOTaL
AMMONTIA
NITRO=-
CEN
(\N)
(MG/L)
(00610)

1.0
.88
57

«85
1.0

TOTA\
ORGANIC
NITRO=
GEN
(N)
(MG/L)
(00605)

27
.19
.19

29
«00

TOTAL
NITROe
GEN
(N}
(MG/L)
(00600)

TOTAL
ORTHO
PHOS=-
PHORUS
(P)
{MG/L)
(70507

.08
.08
.08

08
.08

TOTAL
PHOS~-
PHORUS
(P)
(MG/L)
100665)
8
«08
-08
«08

.08

015~
SOLVED
PO~
TAS=
SIuM
(x)
(MG/L)
(00935)

D15~
SOLVED
SILICA
{s102)
(MG/L)
t0095S)

OIS~
SOLVED
SODIUM

(NA)
tMG/L)

{00930}
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Table l.--Chemical analyses of water from the shallow-monitor well, December 1974 - June 1977-Continued

DIS~-
SOLVED
STRON=
TIUM
(SR)
OATE (uGzL)
(N1080)
FEB + 1977
22.00 -
MAR
23cee -
APR
2lece -
MaY
19.00 -
JUN
lésee -y

TUR=-
B8ID~-
ITY
(ITY)
(00N70)

v

DIS~-
SOLVED
ALUM=-
INUM

(AL)
(UG/L)
(01106)

DIS-
SOLVED
ARSENIC

(AS)
(UG/L)
(01000}

DI1S~-
SOLVED
BORON

8)
(UG/L)
(01020)

DIS=-
SOLVED
CAD-
MIUM
(CO}
(uG/L)
(01025)

D1S~-
SOLVED
ClIRO=

MIUM

(CR)
(UG/L)

(01030)

HEXA=
VALENT
CHRO=-
MIUM
(CRA)
(UG/L)
(01032)

DIS-
SOLVED
COBALY

(CO)
(UG/7L)

(0103%)

OIS~
SOLVED
COPPER

(Cu)
(UG/L)

(01040)
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Table 1l.--Clemical analyses of water from tne rhillow-monitor well, Decermber 1974 - June 1977-Continued

DIS~
SO'.VED
IRON
(FE)
DATE (uG/L)
\01046)
FEB + 1977
22e00 -
MAR
?3ece oo
APR
Clece -
MLY
lgo.- »e
JUN
14000 b

0IS-
SOLVED

LEAD

(PB)
(uGsL)
(01049}

DIS=-
SOLVED
LITHIUM

nn
(UG/L)
(01130)

D1S~-
SOLVED

MAN=
GANESE

(MN)
(uG/L)
(01056)

DIS~-
SOLVED
MERCURY

(HG)
(UG/L)
(71890)

DIS-
SOLVED
MOLYR=

DENUM

(MO)
{UG/L)
(01060)

01S~-

DIS~- SOLVED D1S~-
SOLVED VuNA=- SOLVED
NICKEL DIuM ZIinC

(NT) ) (ZN)
(e, L) (UG/L) (UG/L)
(01065) (01085) (01090)

e 1

R T R

- .

-

LR ST
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Table 2.--Chemical analyses of water from the standby injection well, May 1975 = June 1977,

TIME
DATE
MAY + 1975
20600 1030

20e0e 1100
20eee 1'390
20c00 1230
JuL

ll"o.o 1000
AU

22¢0e 0935
SEP :

1ieee 155¢
oy

16040 1419
NNV

19 e .S0S
brC

1760 1349
JAN ¢ 1976

2)see 1410
MAR

2lece 1125
APR

8¢, 092S
MAY

lgﬂo' l‘.ls
JUN

2Seea 095¢
Jrit

Cleee 1610
ALG

19:0e 1708
SepP

15c0e 1130
blah!

19.¢0 1419
NOV
" itaees 1415
frs

15¢00 0940
JAN » 1977

18.e0 0915

SPE=-
CIfFlIC
CON=-
OUCT=-
ANCE
(MICRO~
MHO0S)
(00095)

12320
25100
26650
19900
15000
20000
22500
22000
21600
22600
23500
15800
.
16900
14500
17500
17300
15400
15500
17000
14000
15000

11800

PH

(UNITS)
(00400)

.
N o o N o~NWWN

-3 - ~ -~ ~ -~ ~ -~ ~ -~ N ~N~N~
. * .
o -~ -~ (" 1] o

-~ -~
- L]
® -

T.6
T.6
7.8
T.7
7.6
T.7

TEMPER=-
ATURE
(DEG C)
(00010)

27.0
28.0

30.0
32.5
33.5
2.5
32,5
32.5
32.5
4.0
32.5
2.5
2.5
J2.%
32,5
2.0
32.0
32.5
32.5
32.0
30.0

BICAR=-
BONATE
(HCOJ)
(MG/L)
(00440)

365
13
130
252
208
273
259
249
25S
254
269
348
337
350
44
357
360
367
3ae
396
409

%S0

CAR-
BONATE

(Co3)
(MG/L)
100445)

© o o [ o o o o o ©o o o o o o o o (-] o000

P L

TOTAL
ACIDITY
AS
He
(MG/L)
(71825)

«5
o2

.)

ALKA=-
LINITY
AS
CACO3
(MG/L)
(00410)

299
136
107
207
171
224
212
204
209
208
e2l
285
276
287
282

273

295
301
Nl
32s
335
369

L, voara.p e

D1S~-
SOLVED
CAL~
ClUuM
(CA)
{MG/L)
(00915)

110
470

290
200

170

s S STERBREES Y

OIS~
50L~-
VED
ORGANIC
CARBON
({o)
(MG/L)
(00681)

3.0
“e0
2.0
1.0

o0

of
6.0
1.0
1.0
1.0

o0

«0
1.0

«0
3.0
6.0
4.0
6.0

11
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Taile 2.-—Cnemical anulyses of water from the standby injection well, May 1975 - June 1977-Continued

DATE

CHEM=-

1CaL
OYYGEN
DEMAND

HIGH
LEVEL)
M50

(00340

MAY ¢ 1975

20cee
20ces
20eee
2060
JUL
16c0e
AUG
22400
SEP
1Teae
ocT
16000
NOV
19440
DrC

17000

JAN o ‘976

2 l *ee
MAR
2leee
APR
23e0e
MAY
190
JUN
25400
JUL
2lece
AUG
19¢ee
SER
‘6oee
(oh §
19,44
NOV
16¢ee
DEC

| P

JAN » 1977

18eee

730

180
110
120
110

Dl5=
SOLVED
CHLO=-
PIDE
(CL)
(MG/L)
(00940)

3800
8800
9200
6700
6800
6600
7700
8000
83C0
8200
1600
5100
5600
5000
5400
S10n
S100
5000
5100
5300
S400

S100

COLOR
(PLAT=
INUN =
COBALT
UNITS)
(00080)

i0

CYANIDE
(CN)

(MG/L)

(00720)

«00

001

«00

2.0

OIS~
SOLVED
SOLIDS
(RES =~
DUE AY
160 ©)
(MC/0L)

(70300)

7060
16100
16200
12000

12700

13300

9020

9050

DIS=-
SOLVED
FLUO-

RIDE

(F)
(MG/L)

(00950)

.4
3.2
J.4
3.8
3.8
3.7
3.6
3.8
3.6
4.0
3.8
3.9
3.3
4.2

HARD~

NESS
(CA+MG)

(MG/L)
(00900

S20
1900

1200
1102
960
1400
1200
1300
1200
1200
1200
800
690
740
730
670
710
700
760
780
750

NON-
CAR=
BONATE
HARD~
NESS
(MG/L)
(00902)

220
1700
990
930
740
1100
1000
1100
1000
1000

930

* DIS-
SOLVED
MAG=-
NE-
SIUM
{MG)
(MG/L)
(00925)

S6
160
llo--
140
130
190
170
180
170
170
180
110
100
100
100

9S
100

98
110
110

01S-
SOLVED
SULFATE

(S04)
(MG/L)
(00945)

11

9.0

S.0

8.0
29
k)
e2
28
25
8s

-e
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Table 2.--Cheni:al analyses o water from thc standty injcction well, May 1975 - June 1977-Continued

DIS~
TOTAL TOTAL TOTAL SOLVED
AMMONIA  ORGANIC TOTAL ORTHO TOTAL PO~ 01S- DIS~
TOTAL TOovAL NI1TRO= NITRO- N1TRO=- PHOS=- PHOS~ TAS~ SOLVED SOLVED
NIYRATC NITRITE GEN GEN GEN PHORUS PHORUS SIUM SILICA SuDIuM
(N) (N) (12 ¥] (N) (N) P (1:3] (<) (s102) (NA)
DATZ (“G/7L) (»GsL) (vGzL) (MG/L) (MG/L) (MG/L) (MG/L) (»G/7L) (MG/L) (MG/L)
(006207 (00&15) (CO0610) (0060S5) (00600) (70507) (00665) (00935) (00955) (009130}
MAY o 1975
20... ooo .ol ‘O(' 060 5-2 .00 -ol SO 15 2600
20s0e .00 01 146 1.3 8.9 «00 «01 96 26 4940
20... «00 .01 6.7 l.l 7.8 «00 - 73 2‘ 3730
JUu
1hcee «20 <00 6.9 60 7.5 «00 «00 72 14 3900
AUG
22600 00 .00 6.8 1.1 7.9 «02 «02 - 14 -
SFV
17¢ee «00 «00 8.2 «30 8.5 «00 01 - _— -
ocrT
16400 «00 «00 .1 '65 9.7 «00 e01 L - ne
NOV
19¢00 02 oCi 8.7 Y] 9.1 Nl «03 " - i
DCC .
17000 03 <02 8.6 b0 9.0 oCl 03 os - -
JAN v 1976
2le. o «03 02 8.5 «35 8.9 1} o0} 100 15 4500
MR
2leece «00 «00 6.2 20 6.4 01 o0l - - i
APR -
PBeee « 10 «00 6.8 -3 Te3 «00 01 e o= Lol
MAY
19¢a0 «00 «00 6,2 20 6ol 01 01 i =e C]
JUM
2ene «00 «00 6.2 o10 6¢3 «00 02 .o e ow
JuL
2leee 000 «0V 6,0 «20 6.2 001 «01 60 17 3200
aAuG
190 «00 «00 6.2 27 6eb «02 «03 aw - add
SeP
16000 <00 01 6.4 1.1 TS 001 «02 on oa e
oryY
D90 V0 «01 6.2 1o Te6 «00 02 aw Ll L
NGV
lbco. .00 e 6.3 l.! -w .ol .ol ow - o
pEcC
1Seee «00 «00 6.4 1.9 8.3 «01 01 —- — -
JAN o 1977

18.40 «00 «00 6.0 3.2 9.2 «01 o004 63 18 3200
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Table 2.--Chemica. analyses of water from the standby injection well, May 1975 - June 1977-Continued

DATE

Dle~
SOLVED
53TRON=

TIuM

(SR)
tuG/L)

(0v1080)

MAY o 1975

20...
20...
20e0e
20eee
JUL
lo..'
A6
22...
SEP
17..-
ocrY
1900
NOV
19...
DEC
]7...

13000
36000

24000
22000

JAN o+ 1974

21.-‘
MAR
2leee
APR
P8.00
MAY
19¢ee
JUN
?s...
JuL
2lece
AUG
lg...
SEP
16cee
ocT
19¢0e
NCV
1600s
DEC
15600

26000

15000

JAN o 1977

18¢00

15000

TUR~-
BlD-
ITY
Jru)
(0007C)

70
140
1000
1
1990
3s
as
4S
20
1S
40
20
30
s
30
30
15
20
3s

20

4]

D1Se
SOLVED
BL' M=
INUM

(AL)
(UG/L)

(01106)

DIS-
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

10

LIS=-
SOLYED
BORON

(8)
(UG/7L)
(01020)

3900
1500
3100

2200

4200

0IS=-
SOLVED
CAD-
MIUM
(CD)
(UG/L)
101025)

-

OIS~
SOLVED
CHRO=-

M1UM

(CR)
(UG/L)

(01030)

4EXA-
VALENT
CHRO-
MIUM
(CR6)
(UG/L)
(01032)

DIS-
SOLVED
COBALTY

(2C)
(UG/L)

(01035)

01S-
SOLVED
COPPER

({oT}]
(uG/L)
(01040)

-— s ® -te

s
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Table 2.--Chemical analyses of water from the standby '.njection well May 1975 - June 1977-Continued

D18~
SOLVED
IRON
{(FE)
DATE (UG/sL)
(01046)
MAY o 1975
20e0e 20
20 .0 70
20eee -
C0osee 16400
JuL
16cee S60
AUG
22e0e -e
SEP
1Tece -
ocT
16000 =
NOV
19¢ee -
PEC
17000 -
JAN o+ 1976
Pleee 770
MAR
2lece ':
AFR
28e0e -
MaY
19cee -,
JUN )
2500 —
JuL
2lece 30
AUG
19¢ee —e
Ser
16e¢00 e
ocTY
1900 -
NOV
V6ooe "
DEC
1Se0e b
JAN » 1977
18.ee 300

oIS~
soLveD

LEAD

(P3)
(uG/L)
(01049}

D1S-
SOLVED
LITHIUM

nn
(UG/L)
(01130)

380

01S~-
SOLVED

MAN--
GANESE

{MN)
(UC/L)
(01056)

D1S-
SOLVED
MERCURY

(HG)
(uG/L)
(71890)

el
ol

ol

D1S-
SOLVED
MOLYB=

OENUM

(MO)

(UG/L)
101060)

DIS-
SOLVED
NICKEL

IND)
(uG/L)

(01065)

D1S~-
SOLVED
VANA=

OIumM

)
(UG/L)

101085)

250

01S-
SOLVED

ZINC

(ZN)
(UG/L)
(01090)

10
20

30
10
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7able 2.--Chenical analyses of water from thie stirndby injection well, May 1975 « June 1977/-Continued
SPF=
CIFIC 01S~-
CON- TOTAL ALKA- SOLVED
NUCT= BICAR~ CAR=  ACIDITY  LINITY CAL-
ANCE PH TEMPER=  BONATE  BONATE AS AS Clum
TImE (MICRO=- ATURE (HCO3) ({oex}) He CACO3 (CA)
OATE MHOS) (UNITS) (DEG C) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00095) (00400) (00010) (00440) (0046S5) (7182S) (00410) (00915)
FEB + 1977
MAR
09cee 104S - - == - o= o - o=
Choee 1105 17600 7.8 30.0 452 0 e 371 130
AFR
20600 1215 16500 7.8 31.0 S6? 0 o= 449 120
MLY
16400 1700 15700 7.8 32.0 660 0 .- S¢i 100
JUN
13600 1345 15900 7.8 31.0 656 0 i 538 110

DI§~
SOL~
VED
ORGANI
CaRBC
(C)
(MG/L
(0068

11
11
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Table 2.--Caemical analyses of water

CHEM=-
ICAL
OXYGEN
DEMLND
(HIGH
LEVEL)
DATE (MG/L)
(00340)
FEB » 1977
22000 -
MAR
0%eee -
L TTTY i
APR
C0see 168
MY
18cee 113
JUN
1300 182

from the standby injection well, May 1975

DIS
SoLv
CHLO
RIDC
(CLy

ED

(MG/L)

10094
5100

5900
5300
4300
©800

0)

COLOR
(PLAT=
1NUM=-
coBALT
UNITS)
(0v080)

CYANIDE
(CN)

(MG/L)

(00720)

07

«01

DIS~-
SULVED
SOLIDS
(RESI~-
DUE AT
180 C)
(MG/L)

(70300)

9140

DIS-
SOLVED
FLUO-

RICE

(F)
{(MG/L)

(00950)

“.2

3.8
4.0
4.8

4e5S

HARD--

NESS
(CAMG)

(MG/L)
(00900)

710

820
790
640
670

NON=-
CAR=-
BONATE
HARD=-
NESS
(MG/L)
(00902)

310

450
340

99
130

= June 1977-Continued

DIS~-
SOLVED
MAG=-
NE=
SIUM
(MG)
(MG/L)
(00925)

100

120
110
95
96

DIS
SOLvV
SULFA
1So6
(MG/
(0096

88
140
172
160

2]
TE
)

L)
S)

-
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“aple 2.—Chemical snalyses of water from the standby injection well, May 1975 - June 1977-Continued

TOTAL
HITRATE
)
DATE (rG/7L)
(00620)
FEB o 1977
22¢00 «00
MAR
09-.. _
24400 «00
APR
20cee «00
MAY
18cee «00
JUN
13400 e J0

TO0TAL
NITRITE
(N)
(MG/L)
(00615)

«01

01
«00
«00

«00

YCTAL
AMMONTA
NITRO-
GEN
(N)
(MG/L
(00610

TOTAL
ORGALNIC
NITRO-
GEN
(N)
(MG/L)
(00605)

4,8

2.7
4ot
6ot
6,0

TOTAL
NITRD=-
GEN
(N)
(MG/L)
(00600)

11

TOTAL
ORTHO
PHOS~
PHORUS
P)
(MG/L)
(70507)

«01

«02
«01
«01
«01

TOTAL
PHOS~
PHORUS
(P)
(MG/L)
(00665)

.02

«03
.2
02
03

DIS-
SOLVED
PO~
TAS-
S1UAd
(K)
(MG/L)
(00935)

60

DIS~
SOLVED
SILICA
(5102}
(MG/L)
(00955}

19

01S-
SO0LVED
SODIUM

(NA)
(MG/L)
(00930)

3200
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Tadle 2.-=Cherifs2]l analvses of water

D15~
SOLVED
STROM-
TIuv
(£2)
DAT: (UG/L)
; (01¢30%
FES « 1977
22000 -
MLR
C% e i
2heeas -
AFR
20aee 30000
MY
Ceos -
i3c'o -

from the stanidby {niection wall, May 1975 = June 1977=Continued

TUR=
BID-
1TY
{JTY)
(C0070)

25

290
10

2
30

D1S~
SOLYVED
ALUM-
Inov

(ro)
(UG/L)
(01106)

015~
SOLVED
ARSEINIC

(AS)
(Le/7L)
(01C0M

D1S~
SOLVED
EORON

(3)
(Us7L)
(01020)

0IS-
SOLVED
CAC=
MIUM
(CO)
(LGsL)
(0152%)

-

DIS-
SCLVED
CHRC~

MIuM

(CR)
(UG/L)
(01C20)

HZXA=-
VALENT
CHRO=-
MIUM
(CRe)
{LG7L)
(01032)

DIS=-
SOLVED
CO3ALT

(COy
(uG/L}

(010353

D18~
SOLVED
COPPCR

(CU)

(UG/sL)
(01540C)
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Table 2.=-Chenical analyses of water from the standby injection well, May 1975 - June 1977-Continued

DI1S~
SCLVED
IRON
(FE)
DATE (LUG/ZL)
(01046)
FEB » 1977
22¢0e —
MaR
09eee -
Clhese -
AFR
:‘0..‘ -
€\Y
1Be0e -
JUN ’
R P sk

NIsS-
SOLVED

LEAD

(Py)
(uG/L)
(01049)

DIS=-
SOLVED
LITHIUM

n
(UG/L)
(01130

N1s=
SOLVED

MAN=
GANESE

(MN)
(UG/L)
(01056)

015~
SOLVED
MERCURY

(HG)
(uG/L)
(71890)

01S-
SOLVED
MOLYB=-
DENUM

(M0)
(uo/sL)
(01060)

01S-
SOLVED
NICKEL
(NI)
(uG/L)
(01065)

DIS~-
SOLVED
YANA=

OIUM

w)
(uG/L)

(01085)

01S-
SOLVED
ZINC
(ZN)
(uG/L)
(01090)



6%

Table 3.-—Chenical analyses of water from the deer-“est monitor well, August 1971 - June 1977.

SPE=-
CIFIC
CON=-
ONCT~
ANCE
TIME (MICRO=-
DAE MHOS)
(00095)
AUG » 1971
10... - 281
]0.0. - -
SEP
09... s 19600
09... *e - e
AUG » 1975
2liee 1125 10400
SEP
16600 1510 9600
ocT
16ces 1110 9300
HOvV
10,40 0919 9300
DeC
1Seee 1605 9000
JAN + 1976
2l.e0 1015 8500
FER
26eee 15644 9200
MAR
2lcee 1610 8300
APR
“Bees 1550 8700
MAY
13. 0 1125 -
15 00 1340 7700
13.0¢ - 1440 8200
13.-. I‘Jls -
JUN
24404 1515 8400
JUL
2leee 1330 8200
LUS
19,00 1510 8000
St'P
" 1640 0925 7100
oc1
19¢es 1610 7150
NOV
16eee 1610 7000

PH
(UNITS)
(00400)

8.1

7.5

~ ~ ~ -~ ~
.

~
(] .
~ -] ~ ~ ~ o ~ ~ o

7.6
T.6

TEMPER=-
ATURE

(DEG C)
(00010)

26,0

33.5

26,5~

BICAR=-
BONATE
(HCO3)
(MG/L)
(00440)

126

31s

3V
391
397
399
4«06
412
465
S712
582
812
802
684
630
1080
1170
1310
1400
1290
1170

CAR=~
BONATE

(C03)
(MG/L)
(00445)

(-] © o o o o o000 o o o o o o O o o

TOTAL
ACIODITY
AS
He
(MG/L)
(71825)

ol

3

ALKA=
LINITY
AS
CACO3
(MG/L)
(00410)

103

258

323
321
J26
Jer
331
338
3sl
©69
77
666
658
561
S17
886
960
1070
1150
1060
960

DIS
SOLV
CAL
(o4 (V)
(CA
(MG/
(0091

7

168

65
S&
S3
«8
&7
4o
Ll
37
39
44
28
32
34
34
es
2s
264
23
24

EOD

M
)
L)
S)

7

D1S~-
SOL-
VED
ORGANIC
CAKBON
(C)
(MG/L)
(00681)

3.0
o0
o0

7.0

1.0

2.0

S.0

11
11
26
2s
19
17
4
3S
“o
S0
©7
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Table 3.--Chemical analyses of vwater from the Ceep-test moaitor well, Aupust 1971 - June 1977-Continued

CHEM~

ICkL

OXYGEN
DEMAND
(H1GH
LZVEL)
DATE (MG/L)
(00340)

AUG » 1971
lo...
10ces

SFP
09...
09cee

AUG » 1975
21...

SEP
16e0e

ocCT
16cee

NOV
19, ..

D% C
ls..-

JAN o+ 1976
2leasce

FER
26...

MAR
20cee

APR
28...

MAY
13...

3...
13ee
13...

JUN
2“...

JIu
21...

AUG
19..'

SEP
l’b...

or’

..9..1

NOV
lb...

-

150

160
210
170

Ol3=
SOLVED
CHLO=-
RIDE
(cL)
(MG/L)
(00940)

3300
21C0
100
3100
3100
2900
2800
2600
2800
2000

2000
2100
1900
1700
1600
1500
1600

COLOR
(FLAT-
INUM-
CoBALTY
UNITS)
(00080)

10
80

90

CYANIDE
(CN)

(MG/L)

(00720)

«01

«00
02

o13

DIS-
SOLVED
SOLIDS
(RESI=
DUE A
160 C)
(nGsL)

(70300}

152

11400

S860
5300
5360
%540

%880

4640

DIS-
SOLVED
FLUO=-

RIDE

(F)
(MG/L)

(00950}

6

bol

3.9
4.0
4.0
b,2
4.1
4ol
4ot
4.6
6.7

5.2

4.8
S.l
S.l
5.3
S.5
S.2
S.0

HARD~-

NESS
(CA+MG)

(MG/L)
100900)

24

1040

340
290
290
270
270
260
270
220
230
170
180
200
210
200
180
170
160
150

160

NON-
CAR=
BONATE
HARD=
NESS
(MG/L)
(00902)

793

-
&

(-] o O o © © 0000 ©o © ©o o o o e o

o1s
SOLV
MAG
NE=
SIv
(MG
(MG/
(0092

1640

bl
37
37
36
37
3
k1.
32
31
26
26
28
29
28
26
2s
24
23

26

M
)
L
S)

DIS~-
SOLVED
SULFATE

{S04)
(MG/L)
100945)

6.0

28

12

110
280

120
290
300
430
420
480
3758
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Table 3.--Cherical analyses of watcr from the Je:p-test mon.tor well, August 1971 - June 1977-Continued

TOTAL
NITRATE
(N)
DATE (MG/L)
(00620)
AUG « 197])
10¢ee -
lo.oo ",
SFP
090 «00
';9... -
AG « Y97S
2lece «00
SEP
16000 .00
orTt
15600 «CC
NV
19,404 «02
DEC
CS LN ] 006
JAN 5 1975
21.'! .0"
FER
?b-'o -00
MALR
?O.'. .00
AR
2fees «00
MLY
l]... .oo
13... .OO
13cee .00
‘3‘.. .oo
JUN
2;..'. .Ol
JuL
2lece «00
A
1900 .CO
SFP
1600 «00
ocT
1900 «00
NOV
16s0e «01

TOYAL
NITRITE
(N)
(MG/L)
(0NELS)

«00

«00
«01

«01
.02
02
W01
« 00
«00
«00
«00
«COU
«00
<00
«00
«00
<01
oGl

«00

TCTaL
AMMOUNI A
NITRO-
GLN
(N)
(MG/L)
(00610

TOTAL
ORGANIC
NITRO=-
GEN
(N)
(MG/L)
(00605)

«00

1.0
2B
10
25
obS
«85

1.8

3.6

S.l

12

7.7
Tl

12
14
15
16
18
15

TOTAL
N17RO=-
GEN
(N)
(MG/L)
(00600)

12

S.l
4ed
4.0
4.8
4o7
S.2
6.2
8.4
10
17
16
12
12
16
18
19
20
a2

19

TOTAL
ORTHO
PHOS~
PHORUS
(P)
(MG/L)
(70507

«00

«00
«00
«00
«01
.02
«01
«01
«00
«01
«02
.01
01
«01
.02
«01
«02
04
«0S

«03

TOTAL
PHOS~=
PHORUS
(P
(MG/L)
(00665)

«03

WUl
02
«01
02
04
<02
«01
.01
.02
Cl
02
.02
«01
«03
«01
.03
«06
«0S

«03

01S-
SOLVED
PO~-
TAS~
SILM
(K)
{MG/L)
(0093S)

66

39
38
35
3

36

2

01§~
SOLVED
SILICA
(€102)
(MG/L)
(0095S)

16

14
13
16
18

16
18

01S-
SOLVED
SODIUM

(NA)
(MG/L)
(00930}

L 1)

4120

2100
2000
1900
1760

1800

17€0




L
9

~asle 3.,==Chemical analyscs of water

DIS-
SCLVED
STRON=
TIUM
(57)
DATE (JG/L)
(0108v)
AUG +» 1971
10... i
10eee 220
SEP
09000 -
0%cee -
AUG » 1975
Clees $000
SEP
16000 S
ocT
:6Q0| ow
NOV
1944 »e
DEC
15-00 -
JaN .« 1976
Clece ©300
FEB
26e0s -
MaR
20e0e e
AR
2Besae 4300
MAY
13¢0e 2900
13e0e Ll
1300. -
13¢ee 3700
JUN
Chene LI
JUL
2leee 3400
AUS
1% oa -
SEP
160a0 e
oct
"Jeee s
NOV
16... -

TUR=
81D~
1Ty
JTVv)
(00070}

p]t.
SOLVED
ALUM=~
INUM

(AL)
(UG/L)

(01106)

10

30

20

OIS~
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

10
10

12

14

22

01S~-
SOLVED

BORON

(8)
(us.’L)
(01020}

360

4400

710
2500
2400
1200

1500

1400

OIS~
SOLVED
CAD~-
MI1UM
(Co)
(uG/L)
(01025)

DIS~-
SOLVED
CHRO~-

MIUM

(CR)
(uG/L)

(01030)

-
oe
Ll
oo
-
-
oe

HEXA-
VALENT
CHRO-
MIUM
(CR6)
(uG/L)
(01032)

o oo oI

DIS~-
SNI.VED
COBALT

(CO)
(uG/L)

(01035)

from the deep-test monitor well, August 1971 - June 1977-Continued

01S-
SOLVED
COPPER

(cu)
(uG/L)
(01040)
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Table 3.--Chemica® analysee of water from the deep--test monitor well, August 1971 - June 1977-Continued

DIS-
SOLVED
I2CN
(FE)
2% TE (UG/L)
(010¢6)
AUG » 1971
lo.co -
10eee -
SEP
09... 2300
09eee -
AUG o 1975
Plece 400
Sk.r
16e0e -
ocT
16eee -
NOV
170 -
DecC
15-0. -
JAN » 1976
2lees 2400
FFQ
20ene -
MAR
20eee -
AR
2Besse 710
MAY
13ces 2000
Jaao -
13.0- o
13e0e 1000
JUN
2‘0000 -
JUL
2lece 930
AnG
19640 -
StP
16s0e -
ocr
1%e0e -
NOV

16000 -

DIS~-
SOLVED

LEAD

(PB)
(uUGsL)
{01049)

DIS=-
SOLVED
LITHIUM

n
(UG/L)
(01130)

OIS~
SOLVED

MAN-
GANESE

(MN)
(UG/L)
(01056)

4«0

50

30

20
S0

40

DIS-
SOLVED
MERCURY

(HG)
(UG/L)
(71890}

e3J

o0
o3

o2

OIS~
SOLVED
MOLYB=-

DENUM

(MO)
(UG/L)
(01060)

DIS~-
SOLVED
NICKEL

(ND)
(UG/L)
(01065}

DlS-
SOLVED
VANA=-

DIUM

V)
(UG/L)

(01085)

OIS~
SOLVED

ZINC

(ZN)
(UG/L)
(01090)

20

30

10

20

10

10



Table 3.--Chemical analyses of water from the deep-test monitor well, August 1971 - June 1977-Continued

SPE=- ’ DIS~
CIF:IC DIS~- SOoL~-
COMN=- TOTAL ALKA~- SOLVED VED
OUCT~ BICAR=- CAR~- ACIDITY LINITY CaAL~- ORGANIC
ANCE PH TEMPER~- BONATE BCNATE AS AS CIUM CARBON
TIME (MICRO- ATURE (HCO03) (C03) He CACO3 (CA) (C)
NATE MHOS) (UNITS) (DEG C! (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00095) (00400) (00010) (00440) (00445) (71825) (00410) (00915) (00681)
DEC « 1976
l4cee 1570 7000 7.5 24,0 1270 0 - 1040 22 47
JAN o 1977
17600 1330 7100 Te7 24,0 . 1350 0 o0 1110 22 68
FER
2lece 1400 6450 7.9 24.5 1440 0 - 1180 20 67
May
) e 09ssS - - -—- - - - - o= -
24 0900 6559 7.8 24.5 1500 0 .- 1230 2l 63
APR
2Lese 101¢C 6500 7.5 25,0 1550 0 - 1270 16 61
MaY
1Bece 1215 6900 8,1 25.5 1580 0 o= 1300 18 L
JUN
g 13000 +€30 7500 7.9 25,0 1300 0 - 1230 Zs sl



w
w

7Taekle 3.~-Chemical analyses of water from the deep-test monitor well, Augu3t 1971 = June 1977-Continued

DATE

DEC »
14000
JAN
17'..
FEB
21...
MAR
09%ees
2%e0e
APR
20...
MAY
18s00
JUN
13400

CHEM-
I1CAL
OXYGEN
DEMAND
(HIGH
LEYVEL)
(MG/L)

(00340)
1976

220

1977

240

260
237
254

264

21S-
SOLVED
CHLO-
RIDE
(cuL)
(MG/L)
(00940)
1400
1400

1100

1100

950
1100
1300

COLOR
(PLAT=-
INUM-
coRaLT
UNITS)
(00080)

S0

CYANIDE
(CN)

(MG/L)

(00720)

21

«01

e01

DIS-
SOLVED
SOLIDS
(RESI=-
DUE AT
130 C)
(MG/L)

(70300)

4130

DIS-
SOLVED
FLUO=-

RIDE

(F)

(MG/L)
100950)

HARD=
NESS
(CAMG)
(MG/L)
(00900)
150
160

150

160
140
150
190

NON=-
CAR~-
BONATE
HARD=-
NESS
(MG/L)
(00902)

o O

(-] o o o\

' DIS-
SOLVED
MAG=
NC=
SIUM
{MG)
(MG/L)
(00925)

24

e5
23

27
24
25
31

OIS~
SOLVED
SULFATE
(504)
(MG/L)
100945)
470
550

750

560
S00
S00

wiC



Teble 3.--Chendcal analyses of water from the deep-test monitor well, August 1971 - June 1977-Continued

DIS=--
TOTAL TOTAL TOTAL SOLVED
AMMONIA ORGANIC TOTAL ORTHO TOTAL PO~ DIS- DIS~-
TOTAL TOTAlL NITRO=- NITRO= NITRO=- PHOS- PHOS~- TAS~ SOLVED SOLVED
NYTRAYE NITRITE GEN GEN GEN PHORUS PHORUS SIuM SILICA SODIUM
(N) (N) ) (N) (N) P) (P) (K) (S102) (NA)
DAVE (MG/L) (MG/L) (MG/L) (MG/L: (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) .
(0062y¢) (00€15) (00610) (0060S) (00600) (70507 (0066S) (00935) (00955) (00930)
OEC + 1976
l4sae «00 «00 3.4 19 24 «01 01 d == |-
JAN » 1977
17eee «01 .00 6.3 21 4 «03 «05 36 18 1600
FER
2lees «00 «01 10 27 37 «03 «05 - o= oo
MAR
07 oo —- - - o= - - e o ow oe
24400 «00 .01 13 23 36 «03 «03 s - e
APR
20¢00 «00 «00 17 23 40 02 «0S 37 19 1500
MAY
18e0e «00 «00 22 a4 49 01 006 b Lot -
JUN

\O‘: 13000 «00 «09 22 19 4l «01 «04 - s -
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Table 3.--Chemical analyses of water from the deep-test monitor well,

August 1971 - June

1977-Continued

DIS=-
SOLVED
S TRON=
TIumM
(SR)
DATE (UG/L)
(01080)
DEC » 1976
14000 -
JAN « 1977
17600 3100
FFER
Clece -
MAR
Ugo-o _-
2"-.«» -
APR
2)ees 30)¢C
MAY
1fene i
JUN
13c0e -

TUR=-
B8IL-
ITY
[QVRNVR)
(00070)

25

20
30

25

9
0
30

NIS=-
SJLVED
ALUM=-
INUM

(AL)
(UG/7L)

(V1106)

DIS~-
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

DIS~-
SOLVED
BORON

(B)
(UG/L)
(01020)

DIS=-
SOLVED
CAD~
MIUM
(CO)
(uG/L)
(01025)

DIS~
SOLVED
CHRO-

MIUM

(CR)
(UG/L)
(01030)

HEXA~-
VALENT
CHRO~
MIUM
(CR6)
(uG/L)
(01032)

OIS~
SOLVED
COBALT

(co)
(UG/L)

(0103%)

-

01S-
SOLVED
COPPER

(cu)
(UG/L)
(01040)



able 3.--Chemical analyses of water from the deep-test monitor well, August 1971 - June 1977-Continued

DIS-
SOLVED
IRON
(FE)
DATE (LG/L)
(01046)
DEC + 1976
l“ooo e
JAN o 1977
17cee 1600
FEQ
2lece -
MaR
09 L
2heee -t
APR
20ase =
ay
18000 -
.JUN

DIS~
SOLVED

LEAD

(PR)
(UG/L)
(01049)

DIS-
SOLVED
LITHIUM

n
(UG7L)
(01130)

NIS=-
SOLVED

MAN=
GANESE

(MN)
(UG/L)
(01056)

DIS~-
SOLVED
MERCURY

(H3)
(UG/L)
(71890)

DIS=-
SOLVED
MOLYB=

DENUM

(MO)
(UG/L)

(01060)

DIS~-
SOLVED
NICKEL

(NI)
(UG/L)
(01065)

DI1S~-
SOLVED
VANA=-

OIUM

v)
(UG/L)

(01085)

DIS~
SO.VED

ZINC

(2ZN)
(uG/L)
(01090}
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Table 4.--Cheniical analyses of water from the decp-monito. Jellenorth, Ma1,1975'- June 1977,

SPE= ‘ D1S~
CIFIC : DIS~ SOL~
CON=- T0TAL ALKA~- SOLVED VED
DUCT= BICAR- CAR~ ACIDITY LINITY CAL- ORGANIC
aMNCE PH TEMPER=- BONATE BONATE AS AS CluM CARBON
TIME (MICR)- ATURE (HCO3) (C03) He CACO3 (cn) ({+3]
NLTE MHOS) (UNITS) (DEG C) (MG/L) (MGZL) (MG/L) (MG/L) (MG/L) (MG/L)
(0009S) (00400) (00010) (00440) (00445) (71825) (00410) (00915) (00681)
MAY o 197S
lbaae 1400 100970 8.0 - 368 (A - 302 80 | m-
20cee 1300 10700 8.5 27.0 367 0 - 301 70 0
20eee 1330 13000 8.3 - 320 0 -- 262 110 0
?0-0. l‘OOO 9000 8.‘0 29-0 386 0 b 3l7 60 ‘loo
Jul |
l4see 1430 7000 7.7 23.0 413 0 2 339 J2 1.0
AUG
Cless 1435 6400 7.9 23,0 416 0 .= 361 ee o0
SFp
Y Psus 0940 5900 7.8 23.0 418 0 .- 343 21 i .0
oy
16604 0950 5900 7.9 23.0 416 0 - 341 20 o0
NOY A
19,00 1105 651C 7.8 23.0 421 0 .- 345 21 1.0
LFC : .
17¢ee 0959 5850 7.8 23,0 424 0 .- 34t 2l 1.0
JA v 1976
FES
26e00 1320 6200 7.8 23.0 432 0 e 3s4 22 1.0
MAR -
APR
2T¢0e 1715 6530 7.8 23,5 434 0 - 356 e2 o0
MaY
Sene 0900 6100 7.8 23.5 43S 0 LLd 357 19 2.0
JUN
P4ene 1310 6E0U 7.9 23.5 L 0 .- 64 22 2.0
JuL
20c0e 1415 5900 7.8 24,0 L46 0 2 366 20 o0
AUG
19 e 1000 6500 7.8 24,0 bab 0 o= 366 19 140
SFP
156 s 1040 6R00 7.7 2440 «36 ¢ .- 3s8 26 o0
oLt
' l").o. 100‘5 6300 7.8 2‘0.0 ‘O‘Ol 0 Ll 362 22 I 00
NQO VY t
1€ess 1010 6450 7.8 24,0 461 0 - 362 23 | ew
DEC ;
l“'-. 12‘05 6‘000 708 2‘0.0 4a2 0 i 363 2‘0 1-0
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Table 4.--Chemical analyses of water from the deep-monitor well-north, May 1975 - June 1977-Continued

DATE

MAY o
l“'..
20...
20...
20...

JuL
16000

RN

SEP
1700
ocr
l').O.
NOV
19...
PEC
'A7l..
JAMN
?e...
FER
25¢00
MAR
2leve
APR
27000
May
19.¢0
JUN
?“.l.
JUL
20e0e
ALIG
‘.gooc
5FP
lq...
ocTy
19ce0
WY
]6...
DEC
l“...

?ll..

CHEM=
‘TCAL
OXYGEN
DZMAND
(HIGH
LEVEL)
(MG/L)

(00340)
1975

1976

276

-es

476

61
61

DIS-
SOLVED
CHLM=
RIDL
(CL)
(MG/L)
(00940

3100
3200
4300
3000
2200
2200
1900
1900
1900
1900
1900
1900
;900
2°00
1900
1900
1900
1900

2000

1900

1900

190¢C

CJILOR
(PLAT=
INUM=-
COBALT
UNITS)
(00080)

CYANIDE
(CN)

(MG/L)

(00720)

«00

«00

DIS=-
SOLVED
SOLIDS
(RESI=-
DUE AT
180 C)
(MG/L)
(70300)

5540
5690
7530
5290
©lz0

3448

DIS=-
SOLVED
FLUO=-

RIDE

(F)
(MG/L)
(00950)

4.2
4.2
3.9
3.8
1.9
3.8
bol
3.8
3.9

3.9

HARD.-

NESS
(CAWMG)

(MG/L)
(00500)

430
410
620
370
200
140
1640
140
140
140
150
130
130
150
140
140
140
130
170
150
140

NON=-
CAR=-
RACNATE
rHARD=
NESS
(MG/L)
(00902)

130
110
360

S6

O © © o © © © © o o ©o o o

©c © © o o

DIS~
SOLVED
MAG=-
NE=-
SIuM
(MG)
(MG/L)
(00925)

52
Sa
80
s52
28
21
21
el
20
20
21
19
19
22
22
2l
ee
19
25
a2
2l

22

DIS-
SOLVED
SULFATE

(S04)
(MG/L)
(00945)

8.
bo

P N - X -

6.2
S.0
2ol
11
o0
4.0
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Table 4.--chemical analyses of water from the deep-monitor well-north, May 1975 - June 1977-Continued

DIS=-
TOTAL TOTAL TOTAL SOLVED
AMACNIA ORGANIC TOTAL ORTHO TOTAL PO- DIS- DIS~
TOVAL TOTAL NITRO=- NITRO=- NITRO- PHOS=- PHOS- TAS~- SOLVED SOLVED
NITRATE NITRITE GEN GEN GEN PHORUS PHORUS SIUM SILICA SODIUM
(N) (N) (N) (N) (N) (P) (P) (K) (S102) (NA)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

(00620) (00615) (V6610) (00605) (00600) (70507) (00665) (0093S5) {0095S) (00930)
MAY o+ 1975

l“oo. i b

-- -- - - - 38 19 1580
20eee 00 «0) 3.6 .10 3.7 «00 «01 41 17 2020
20eee .00 «01 4,8 70 S.5 «00 01 48 18 2600
20eeae «00 .01 3.8 «50 4.3 «00 «02 38 17 1970

JuL

l%.e0 «00 .00 3.! «50 3.6 «00 «01 27 18 1500
1U5

2lee. «00 .00 2.5 «40 2.9 «02 «02 we, g -
SFEP ’

17:¢00 o) «00 2.8 14 2.9 02 .02 - b | =
ocT :

1€ese «00 <0V 2.6 «28 2.8 .02 «02 L - ; -
NOV

19.0e «02 «01 2.9 «22 del «02 02 ) - | -
£Er i
17.0' .03 .02 2.7 12 2.8 «03 «03 - - -
Jn Y 1976 |
“Ceve o(1 «01 2.8 16 2.9 02 02 25 18 1400
rER g

26eee +00 «00 2e7 ) 2.8 .02 «02 g - e
MAR -

2leee «00 «00 2.8 « 06 2.8 «02 .02 - = | -
APR

?7--. +00 «00 3.1 .10 3.2 «02 «02 - bt -
MAY

19¢00 «(0 «00 2.9 «00 3.0 «03 «03 L . - _
JUN

Pbece «00 +00 Cel 17 2.8 «03 «03 o =m s
JUL

20ees .00 00 2.7 «00 2.7 02 «02 27 19 1350
LUG

1¢00 «00 «00 2.8 «00 2.7 .02 « 04 i S e
e

1S5eee 00 «01 2.9 07 2.9 01 «02 - - *®
ocr

' lJens «00 «00 2.7 30 3.0 « 04 <06 - = [t

HLv -
16eee «00 - 2.7 «00 - .02 «02 - . e
DEC i
14c00 «00 «00 Ce? 012 2.8 «01 «0° - i s
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Table 4.--Chemical analyses of water from the deep-monitnr well-north, May 1975 - June 1977-Continued

Datl

MAY
l“...
20600
20..‘
20eee

JuL
14ese

AUG
2‘..’

SFF
]700.

ocr
lb..'

oV
iq...

DEC
'7aee

JLN
?o..l

FEQ
26..(

MaRr
2!...

APR
27...

MaY
19...

|
P%cee

Juu
20e0e

AUG
]Q...

SHF
lsl..

ocT
1900

NGV
‘0.00

OEC

'A“'..

OIS~
SO\.'JED
STRON=

TIUM

(SR)
(uG/sL)

(v1080)
1974

12000
8800
14000
8000

2800

1976

3300

TUR=
BID=-
ITY
(JTV)
(00070)

40
150
35

10

w W W

N NN W

DIS~-
SOLVED
ALUM=-
INUM

(AL)
(UG/L)

(01106)

100

1C

DIS-
SOLVED
ARSENIC

(AS)
(uG/L)}
(01000}

OIS~
SOLVED
BORON

(8}
(uGsL)
t01020)

1,00

2300
380

2100

0IS-
SOLVED
CAD-
MIUM
(CO)
(UG/L)
(01025}

DIS~-
SOLVED
CHRO=~

MIUM

(CR)
(uG/L)

(01030)

HEXA=
VALENTY
CHRO=-
MIUM
(CR6)
(UG/L)
(01032)

DIS-
SOLVED
COBALT

(Co)
(UG/L)

(01035)

i
|

|
0!S-
SOLVED
COPPER
(Cu)
(UG/L)
(01040)

o

|
%
|

1
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Table 4.--Chemical analyses of water from the decp-monitor well-north, May 1975 - June 1977-Continued

DIS-
SOLVED
1RON
(FE)
DATE (uGsL)
(01046)
MAY o 197%
l“... looo
20eee 20
20600 20
2Neee 1000
Jul
1400 210
AUG
2lees -
seP
17600 me
ocT
16c0e -
NOV
15600 -
CEC
'Teose me-
JaAN o+ 1976
20eee 100
FF3
26eee b
MaR -
2lece e
rPR
Tene —
MayY
1900 s
JUN
Chaene -
JUL
20eee 130
AUG
1900 L
SEP
l‘.:lca. -
cer
lqcoo -
NOV
16eee —
DEC

14cee ——

DIS-
SNLVED

LEAD

(P8)
(UG/L)
(01049)

12

0
10

-

DIS-
SOLVED
LITHIUM

n
(uGsL)
(01130)

140

130

nis-
SOLVED
MAN=
GANESE
(MN)
(uG/L)
(01056)

10

20
6

OIS~
SOLVED
MERCURY

(HG)
(UG/L)
(71890)

o2

ol
o2

o2

0IS~-
SOLVED
MOLYB=
DENUM

(MO)
(uG/L)
(01060)

DIS-
SOLVED
NICKEL

(NI)
{tuG/L)

(01065)

DIS~

SOLVED

VANA=-
OIUM
(v}
(UG/L)
(01085)

99

100

-01S-
SOLVED

ZINC

(ZN)
(uG/L)
(01090}

S0

10
10
20
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Table 4.--Chemical analvses of water from the dcep-monitor well-north, Mey 1975 - June 1977-Continued

SPE=- D1S-
CIFse D1  SOL=
CON- . TOTAL ALKA= - SOLVED VED
DUCT=- Bl1CAR- CAR- ACIOITY LINITY CAL~- ORGANIC
ANCE PH TEMPER= BONATE BONATE AS AS CIuM CARBON
TIME (MICRO- ATURE (HCO3) (C03) He CACO3 (CA) (C)
DATE MHOS) (UNITS) (DEG C) (HG/L) (MG/L) (MG/L)} (MG/L) (MG/L) (MG/L)
(00095) (00400) (00010) (00440) (0044S) (71825) (00410) (0091S) (00681)
JAN » 1977
18¢00 1350 7400 7.5 - 26,0 %09 0 0 335 Kk 1.0
FES
23eee 0920 6500 7.9 2hel L4l 0 .- 364 23 o0
MAR
26400 1440 6500 T.7 24.0 438 0 b 359 24 l.O
LPR
20eee 1440 6100 7.5 24,0 436 0 - 358 23 x.o
May
19¢.0 1340 €900 7.8 24,0 ©38 0 - 359 23 .-
JUN
l4eee 0930 7350 7.0 25.0 442 0 L 363 26 e
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Table 4.——Chemical analyses of water fron the dacp-monitor well-north, May 1975 - June 1977-Continued

CrEV- Nn1S=- D1S-

1C2L D1S~- SOLVED OIS~ NON= SOLVED
OXYGEN SOoLvZD COLOR SOLIDS SOLVED CAR= MAG=- D1S~-
DEMAND  CHLO=- (PLAT= (RESI=  FLUO- HARD~ RONATE NE= SOLVED
(4IGH R10E INUM=- CYANIDE DUE AT RIDE NESS HARD= SIuM SULFATE
Level) (cL) coBaLT (CN) 180 C) (F) (CAMG) NESS (MG) (S04)
DATE (MG/L) (MG/L) UNITS) (MG/L) (MG/L) (MG/ZL) (MG/L) (MG/L) {MG/L) (MG/L)
(00240) (C0940) (00080) (00720) (70300) (009S50) (00%900) (00902) (0092S) (0094S)
JAN » 1977
18400 110 2300 10 «00 4130 4,0 2.0 0 34 7.0
FER
23eee - 190% - - - L 4.2 1400 0 2l 3.5
Mar
Cloee e 1900 - bt — 3.8 150 0 22 2.0
APR
2040 46 2000 5 00 3450 4.0 150 0 22 942
Y
19.¢0 101 1900 e s - bobo 140 0 21 loo
JUN
14000 76 1900 ) -, - 4.2 160 0 22 lo‘
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Table 4.——Chemical analyses of water from the deep-monitcr well-north, May 1975 - June 1977-Continued

TOTAL TCTAL
NITRATE NITRITE
(N) (\N)
DATE (MG/L) (MG/L)
(30620) (00515)
JAN o 1977
18¢es «00 «00
FER
23cee «00 .00
MaR
2“... .00 .o)
APR
2"..‘ «00 «00
May
194100 © «00 «00
JUN
l“.'. .oo .oo

TOTAL
AMMONT A
NITRO~
CEN
(N)
(MG/L)
(00610)

2.1

Y

w N
)

TOTAL

ORGANIC

NITRO-
GEN
(N)

(MG/L)

(00605)

«00

«10

o10

«19

«08

«00

TOTAL
NJTRO=-
GEN
(N)
(MG/L)
(00600)
3.1
2.9
2.8
2.9
2.7

3.0

TOTAL

ORTHO

PHOS=-
PHORUS

(P)

(MG/L)
(70507)
01
02
«02
02
o0}

«01

TOTAL

PHOS~-
PHORUS

(P)

(MG/L)
(00665)
«02
02
<02
.02
.01

«02

DIS-

SOLVED

PO-
TAS=-
Slu4
(K)

(MG/7L)

(00935)

38
26

0IS~
SOLVED
SILICA
(s1c2)
(MG/L)
(0095S)

19

20

OIS~
SOLVED
SODIUM

(NA)
(MG/L)

(00530)

1600

1300

T veioa e

- e

T
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Table &.—Chemical analyses of water from the deep-monitor well-north, May 1975 - June 1977-Continued

JIS=-
SOLVED
STRON=
T1um
(SR)
DATE UG/
(010800
JAN « 1977
18¢0e S000
FE3
23.0- -
MAR
Clene s
APR
20e0e0 3700
MAY
19¢00 et
JUN
l4eee -

TUR-
810~
1Ty
(JTU)
(00070)

N N NN

DIS-
SOLVED
AL.UM-
INUM

(AL)
(UG/L)

(01106)

DIS~-
SOLVED
ARSENIC

(AS)
(UG/L)
(01000}

01S-
SOLVED

AURUN

(8)
(UG/L)
(01020)
2700

0IS-
SOLVED
CAD-
MIUM
(CD)
(UG/L)
(01025)

1S~
SOLVED
CHRO-
MIUM
(CR)
(UG/L)
(01030)

HEXAe
VALENT
CHRO=-
hIUM
(CR6)
(UG/L)
(01032)

- DIS=
SOLVED
COBALT
(co)
(UG/L)
(01035)

DIS~-
SOLVED
COPPER

(cu
(uG/L)
(01040)
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Table %,=-Chemical analyses of water from the deep-monitor well-north, May 1975 = June 1977-Continued

NIS=-
SOLVED
IRON
(FE)
DATE (UG/L)
(07 046)
JAN o+ 1977
180 160
FES
23... =
MAR
28a0e =0
APR
20cee -—
MAY
19.ee -
JUN
14000 -

DIS-
SOLVED
LEAD
(PA)
(UG L)
(71049)

DIS~
SOLVED
LITHIUM

(n
(uGsL)
(01130)

DIS~-
SOLVED

MAN=
GANESE

(MN)
(LG/L)
(01056)

01S-
SOLVED
MERCUKY

(rG)
(UG/L)
(71890}

DIS~-
SOLVED.-
MOLYB=

OENUM

(MC)
(UG/L)
(01060}

D1S--
SO_VED
NICKEL

(NT)
(UG/L)
(01065)

DIS~-
SOLVED
VANA=

DIUM

)
(UG/L)
(0108S)

OIS~

" SOLVED

ZINC

(ZN)
(UG/L)
(010%0)



In water from the standby injection well, bicarbonate concentra-
tions increased to 656 mg/L June 1977 (table 2), about 330 mg/L above
background. Since August 1976, bicarbonate has ranged from 367 mg/L in
September 1976 to 660 mg/L in May 1977. Dissolved organic carbon also
increased over background to 3.0 mg/L in August 1976 and since has
increased to as high as 11 mg/L in January 1977. Total organic nitrogen
and total nitrogen also increased; total organic nitrogen from 0.27 mg/L
in August 1976 to 6.0 mg/L in June 1977 and total nitrogen from 6.4 mg/L
to 12 mg/L. Sulfate concentration ranged from 5.0 mg/L in June 1976 to
172 mg/L in May 1977.

Dissolved gas concentrations in water samples collected at the
three deep monitor wells are as follows:

Nitrogen Oxygen Methane Carbon Dioxide

Well name Date Time (mg/L) (mg/L) (mg/L) (mg /L)
Deep-test 5/13/76 1125 121 0.4 7.3 2C
monitor well 5/13/76 1615 93 0.5 8.4 15

8/19/76 1519 97 0.1 5.4 31
4/19/77 1415 82 <.05 4.5 7.8
4/20/77 1010 176 < .02 5.2 44

Standby 4/20/77 1215 41 <.03 11.4 30
injection well
Deep-monitor 8/18/76 1000 19 0.1 5.8 y
well north 4/20/77 1440 20 <.05 7.4 11.4
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In April 1977 a special investigation was made to determine the
changes in chemical quality of the injected waste liquid that are
related to microbial activity in the limestone receiving aquifer yielded
positive results. During this investigation, water samples were collected
and were analyzed for denitrifying bacteria. The most probable number
of denitrifying bacteria in waste samples ranged from less than 2 colonies
per 100 mL (milliliter) at the deep-monitor well-north to 17 colonies
per 100 nL at both the deep-test monitor and standby injection wells.

Water samples collected from the deep-monitor well-north, the
standby injection well, and the deep-test monitor well in April 1977
showed organic carbon concentrations of 2, 10, and 77 mg/L, but showed
no positive concentrations of acetone, ethanol, and acrylonitrile at a
sensitivity level of 0.2 mg/L.

Continued observation of the hydraulic and biochemical effects and
geochemical changes in the lead edge of the waste body as it passes
through the monitoring sites will help determine not only the ultimate
quantity of waste that can be injected but also the ultimate fate of the

waste as it moves within the injection zone.
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SUMMARY
Hydraulic and geochemical effects of the waste-injection system at
the American Cyanamid Co.'s plant as of June 30, 1977 have been detected
c1ly in the injection zone, the lcwer limestone of the Floridan aquifer.
Increased pressures are evident at the three wells used to monitor the
injection zone. Increases in concentrations of bicarbonate, dissolved
organic carbon, total organic nitrogen, total nitrogen, and sulfate have

been detected at the deep-test monitor well and at the standby injection

well.
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